® 



EuropSlsches Patentamt 
European Patent Office 
Office europ£en des brevets 



0 Publication number 



0 397 914 

A1 



@ 



© Application number 89114805.8 
<§) Date of filing: 10.08.89 



EUROPEAN PATENT APPLICATION 

© mt.ciAA61K 35/78, A61K 31/35 



© Priority: 17.05.89 JP 121593/89 


© Applicant MITSUI NORIN CO., LTD. 


iO Ac BQ .ID 1 0R1 i Q/RQ 


1-20, 3-chome, Nlhonbashlmuromachl 




Chuo-ku 


tSs Hato nf mihlir&tion of aonlication: 


Tokyo(JP) 


£Z.ii.«)U du lieu n sjw*»» 


@, Inventor: Hara, Yukihiko 




© Designated Contracting States: 


2-7, 2-chome, Mlnamlsurugadai 


BE CH DE FR QB IT U NL SE 


FuJIeda-shl Shlzuoka-ken(JP) 




Inventor. Watanabe, Mayuml 




7-41, 7-chome, Chiyoda 




Shizuoka-shl Shlzuoka-ken(JP) 




Inventor: Ishlgami, Tadashi 




No. 9256-13, Motoshlmada 




Shlmada-shl Shlzuoka-ken(JP) 




Inventor: Shlmamura, Tadakatsu 




4-4, 1-chome, Nlshihara Shlbuya-ku 




Tokyo(JP) 




Inventor Sakaguchi, Qenji 




1-1-913, 1-chome, Wakamatsudal 




Sakai-shl Osaka(JP) 




© Representative: TUrk, Gille, Hrabal 




Brucknerstrasse 20 




D-4000 DUsseldorf 13(DE) 



© Antitoxins for bacterial exotoxins. 

© The present invention provides an antitoxin mainly comprising of tea polyphenol^). The antitoxin counteracts 
bacterial exotoxins and is usable for the prevention or treatment of an InterolnfectJon without causing any 
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ANTITOXINS FOR BACTERIAL EXOTOXINS 



BACKGROUND OF THE INVENTION 

The present invention relates to antitoxins for bacterial exotoxins. In particular, the present invention 
relates to an antitoxins capable of preventing or treating intestinal toxicosis caused by bacteria such as 
5 Clostridium botulinum , Vibrio cholerae . Vibrio parahaemolyticus and Staphylococcus aureus . 

In developing countries where insufficient sanitation and undernourishment prevalles. peapte suffer from 
cholera of a high lethality. Not only in these countries but even in advanced countries, sitotoxism associated 
with Vibrio parahaemolyticus or Staphylococcus aureus frequently occurs due to improper, handling of foods 
and drinks. 

10 Someone of the present inventors previously reported that a tea extract has an antibacterial effect 
towards these enteroinfectious bacteria The sitotoxism due to these pathogenic bacteria is caused when 
the toxins produced in the foods are taken or by the toxins produced in the course of proliferation of 
bacteria in the intestinal tracts. 

Clostridium botulinum which is a pathogenic bacterium that causes botulism is widely distributed in the 

is soil and it might contaminate various kinds of food. The botulism is caused by a toxin formed in the foods 
by Clostridum botulinum . It is important therefore, tc prevent foods or drinks from the contamination by the 
pathogenic bacteria or the proliferation thereof. Further sitotoxism due to these bacteria can be prevented or 
the symptoms can be relieved by converting a toxin into a non-toxic substance. Chemicals having such an 
antitoxic effect without harmful side effects have been eagerly wanted. 



SUMMARY OF THE INVENTION 

After intensive investigations to obtain a substance having the above-described medicinal effect from 
25 natural resources, the inventor has found that such a substance is contained in tea. The present invention 
has been completed on the basis of this finding. 

DETAILED DESCRIPTION OF THE INVENTION 

30 

The present invention provides antitoxins mainly comprised of tea polyphenols which counteract 
bacterial exotoxins. 

The tea polyphenols which are the main component of the antitoxins of the present invention include 
tea catechins of the following general formula I and theaflavins of the following general formula II: 

35 

General formula 1: 
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wherein Ri represents H or OH and R 2 represents H or 
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Examples of the catechins include the following compounds: 
w (-) epicatechin of the general formula 1 wherein Ri represents H and Ffe represents H, 
(-) epigallocatechin of the general formula I wherein Ri represents OH and Ra represents H. 
(-) epicatechin gallate of the general formula I wherein Rt represents H and R2 represents 
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(-) epigallocatechin gallate 
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-co— 0H 

OH 

of the general formula I wherein Ri represents OH and R2 represents 

.OH 
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General formula 11: 
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wherein R 3 and R4 may be the sam or different from each other and each represent H or 
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Examples of the theaflavins include the following compounds: 
*o • free theaflavin of the general formula II wherein Fb represents H and FU represents H. 
• theaflavin monogallate A of the general formula II wherein R 3 represents 



OH 



15 




and FU represents H t 

• theaflavin monogallate B of the general formula II wherein Ra represents H and FU represents 




• theaflavin digallate of the general formula II wherein Ra represents 




The tea polyphenols can be produced from tea leaves. Processes for producing them and compositions 
of them are described in, for example, Japanese Patent Kokai Koho Nos. 219384/1984, 13780/1985 and 
130285/1986. 

The exotoxins to be treated according to the present invention are those formed by bacteria such as 
Clostridium botulinum . Vibrio cholerae , Vibrio parahemolyticus and Staphylococcus aureus . 

The antitoxins of the present invention are added to a food in order to prevent the sitotoxism due to the 
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above-described bacteria In the following manner: the above-described tea polyphenol (active ingredient) Is 
added to the food directly or after dissolving it in water or in an alcohol. Th e concentration of the antitoxin s 
is preferjfc!yjr£r^ more preferably from 0.005 to 0.1%, in the food. When the antitoxin of the 

presenMnventi^ be administered to a human body, the tea polyphenol (active ingredient) is diluted 
with a suitable filler and orally administered in the form of a powder, tablets or liquid. However, since the 
patients suffering from the bacterial exotoxin are dehydrated due to diarrhea, it is desirable to incorporate 
the antitoxin of the present invention in an oral rehydration solution having the following composition; 



Formulation 


common salt 


2to5g 


potassium chloride 


1 to3g 


calcium lactate 


100 to 300 mg 


rvftafTffn_C_Z> 


50 to 100 mg 


glucose 


10 to 50 g 


<antitgxin-Qf4r^^ 


10 mg to 1 g 



A powdery mixture of these components is dissolved in 1 I of sterilized water and a necessary dose of 
the solution is orally administered to the patient The amount of the antitoxin of the present invention is 
preferably from 10 mg to 1 g, more preferably from 30 to 500 mg. 

The antitoxin of the present invention for the exotoxins exhibits no adverse reaction, since it mainly 
comprises natural ingredients of tea which is ordinarily taken in a large amount it exhibits a strong specific 
effect on exotoxins produced by Clostridium botulinum , Vibrio cholerae , Vibrio parahemolyticus and 
Staphylococcus aureus . The antitoxin of the present invention is, therefore, quite effective for the prevention 
or treatment of an interoinfection. 

The following examples will further illustrate the present invention. 



Experimental Example 

Epigallocatechin gallate was orally administered to male ICR mice (6 weeks old); LDso of them after one 
week was 2314 mg/kg. In another case, epigallocatechin gallate was administered to male ICR mice (6 
weeks old) by intraperitoneal injection. LDso of them after one week was 150 mg/kg. 



Example 1 

The antitoxic activities were determined as follows: the hemolytic activities of ortoxin, hemolysin of 
Vibrio parahaemolyticus and Vibrio cholerae were determined by using erythrocytes of rabbits as the target 
Eefisby hemolysis velocity method. The antitoxic effects of tea polyphenols were evaluated from their rates 
of inhibition of the hemolysis activity of the toxin. The inhibition rates of 33 lig/ml of tea polyphenols for o- 
toxin (1 ug/ml, hemolytic activity: 0.22/min), hemolysins of Vibrio parahaemolyticus (4.9 ug/ml, hemolytic 
activity: 0.049/min) and Vibrio cholerae (hemolytic activity: 0.39/min) were as follows: 



epigallocatechin gallate 


100% 


epicatechin gallate 


70 to 100% 


epigallocatechin 


30 to 70% 


epicatechin 


30 to 100% 


( + )catechin 


5 to 20% 


free theaflavin 


100% 


theaftavin monogallate A 


100% 


theaflavin monogallate B 


100% 


theaflavin digallate 


100% 
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It is apparent from the above-described results that the catechin gallates and theafiavins have a marked 
antitoxic effect It seems possible that th se tea polyphenols work on both the toxin and erythrocytes to 
inhibit hemolysis. 



Example 2 

The antitoxic activities of tea polyphenols against botulinum toxins were determined as follows: a 
solution of M toxin or S toxin of A type toxins produced by Clostridium botulinum was mixed with a solution 

10 of a tea polyphenol. The mixture was left to stand at 37 C for 120 min and administered to mice by 
intravenous injection. The lethal time (min) was counted and the toxic activity was calculated. The antitoxic 
effect of the tea polyphenol was evaluated from the reduction of the toxic activity. 

The results are shown in Table 1. The tea polyphenols used were free theaflavin. theaflavin monogailate 
A, theaflavin monogailate B, theaflavin dlgallate. nonfractionated crude theaflavin containing at least 60% of 

75 these components as the main components. Polyphenone TF (a product of Mitsui Norin Co., lid.) which 
was derived from a black tea extract and contained at least 20% of polyphenols in total, Polyphenone BT (a 
product of Mitsui Norin Co., Ltd.) which was a crude polyphenol preparation and Polyphenone 100 (a 
product of Mitsui Norin Co.. Ltd.) which was a polyphenol preparation derived from a green tea extract and 
containing at least 80% of epigallocatechin gallate, epicatechin gallate, epigallocatechin and epicatechin as 

20 main components. 

It is apparent from the following table that the tea polyphenols which remarkably neutralized the toxic 
activity of the toxin produced by Clostridium botulinum are useful as an effective antitoxin. 

Table 1 

25 



Cone, of tea polyphenol 


Remaining toxic activity (%) 




M toxin (10ug/ml) 


S toxin (10ug/ml) 




0.1 


1.0 


10 


0.1 


1.0 


10 




mg/ml 


mg/ml 


mg/ml 


mg/ml 


mg/ml 


mg/ml 


Free theaflavin 


9.9 


7.6 




4.4 


6.1 




Theaflavin monogailate A 


<0.7 


0.7 




2.4 


20.5 




Theaflavin monogailate B 


<0.8 


1.0 




<0.4 


12.4 




Theaflavin digallate 


33.8 


<1.0 




<0.5 


<0.5 




Crude theaflavin 


33.6 


12.3 




1.3 


2.9 




Polyphenone TF 


27.3 


4.3 




0.7 


0.09 




Polyphenone BT 




0.57 


<0.1 




<0.1 


<0.07 


Polyphenone 100 




80.4 


6.2 




7.6 


4.1 



Claims 

1 . An antitoxin mainly comprising a tea polyphenol which counteracts bacterial exotoxins. 

2. An antitoxin according to Claim 1 wherein the tea polyphenol is at least one substance selected from 
the group consisting of epigallocatechin gallate, epicatechin gallate, epigallocatechin, epicatechin, (+) 
catechin, free theaflavin, theaflavin monogailate A, theaflavin monogailate B and theaflavin digallate. 

3. An antitoxin according to Claim 1 wherein the bacterial exotoxin is produced by any of Clostridium 
botulinum, Vibrio choleras. Vibrio parahemolyticus and Staphylococcus aureus . 
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